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The  effect  of  conventional  lubricant!  upon  the 
wear  life  and  corrosion  protection  afforded  to  steel 
surfaces  by  two  restn-bonded  solid  film  lubricants 
is  listed. 

The  following  information  was  obtained  from 
this  investigation: 

1.  When  a  resin-bonded  solid  film  lubricated 
surface  is  contaminated  with  conventional  lubricants 
and  the  contaminant  is  not  thoroughly  removed,  the 
wear  life  was  generally  lowered. 

2.  Certain  of  the  conventional  lubricants 
lessen  the  corrosion  protection  while  others  have  no 
significant  effect  on  the  corrosion  protection  afforded 
by  solid  film  lubricants. 


by  R.  1.  Young 
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Effect  of  Conventional  Lubricants  Upon 

RESIN-BONDED 
SOLID  FILM 

- Lubricants' 


OBJECT 

To  determine  how  conventional  oile,  greatten  and 
hydraulic  fluids  affect  the  wear  life  and  corrosion 
protection  afforded  by  resin-bonded  solid  Aim  lubri¬ 
cants. 

INTRODUCTION 

Army  upplicatbns  for  resin-bonded  solid  Him 
lubricants  are  becoming  more  numerous.  A  solid  film 
lubricated  surface  is  not  readily  discernabie,  especially 
to  personnel  in  the  field.  Consequently  the  probability 
that  conventional  lubricants  would  be  applied  over  dry 
film  lubriennts  either  intentionally  or  accidentally  is 


nlways  present.  During  the  past  several  years  that 
this  laboratory  has  been  Investigating  solid  film  lubri¬ 
cants,  contamination  with  conventional  oils,  greases 
or  rust  preventives  occurred  on  occasions.  If  such 
contaminants  were  not  completely  removed  the  wear 
life  of  the  solid  film  lubricant  was  usually  reduced. 

A  thorough  investigation  of  the  total  effect  of  the 
conventional  lubricants  upon  the  solid  film  lubriennts 
became  imperative.  Because  of  Army  demands  that 
a  solid  film  lubricant  protect  against  rust  and  corro¬ 
sion,  as  well  as  lubricate,  this  factor  was  also  included 
in  the  investigation.  Methods  of  counteracting  any 
deleterious  effects  of  such  lubricants  were  considered, 
so  that  effective  decontamination  measures  could  be 
recommended. 
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PROCEDURE 

A.  The  eireet  of  conventional  lubricants  on  the 
corrosion  protection  afforded  by  resin*bonded  solid 
film  lubricants  was  determined  by  exposing:  2x3  inch 
panels  made  from  A1SI  1020  steel,  in  the  20%  salt 
spray  cabinet  using  Federal  Test  Method  4001.1  (1). 
The  panels  were  treated  as  follows: 

1.  78  panels  were  grit  blasted  to  a  surface  finish 
of  145  —  155  microinches  ms.  then  line  phosphatized 
in  one  batch,  according  to  Specification  MIL-P-16232b, 
Type  2,  Class  3  (2) . 

2.  Half  of  the  panels  were  coated  with  resin- 
bonded  solid  film  lubricant  A  (developed  at  this 
Arsenal)  (3).  This  lubricant  consisted  of  molybdenum 
disulfide,  a  synergistic  metallic  .oxide  and  a  small 
amount  of  an  acid  acceptor  dispersed  in  an  epoxy- 
phenolic  resin  system.  The  other  half  of  the  panels 
were  coated  with  lubricant  B  (a  proprietary  material) . 
This  lubricant  is  believed  to  be  mainly  molybdenum 
disulfide  in  an  unknown  type  of  thermosetting  resin, 
i'he  coatings  were  applied  by  dipping  the  panels  In 
the  lubricant  for  approximately  5  seconds,  hanging 
on  a  rack  to  air  dry  for  30  minutes  then  placing  the 
rack  in  an  oven  heated  to  400  F  ±  5  F  to  cure  for  one 
hour:  this  resulted  in  a  coating  thickness  of  .0004  to 
.0000  inches. 

3.  Lubricant  coated  panels,  in  triplicate,  were  im¬ 
mersed  in  each  of  the  conventional  lubricants,  listed 
in  Table  1,  for  one  minute  then  hung  in  an  oven  main¬ 
tained  at  126  F  ±  2  F  for  one  week. 


B.  The  effect  of  conventional  lubricants  on  the 
wear  life  afforded  by  resin-bonded  solid  film  lubricants 
was  determined  by  means  of  the  Falex  Lubricant 
Tester.  Falex  pins  and  V-blocks,  made  from  AS1  3135 
steel  and  1137  steel  respectively,  were  treated  as  in 
Procedure  A,  Parts  1  and  2.  The  solid  film  coated 
specimens,  enough  for  triplicate  tests,  were  placed  in 
50  ml.  beakers  and  covered  by  each  of  the  conventional 
lubricants.  The  beakers  were  then  placed  in  an  oven 
maintained  at  125  F  ±  2  F  for  one  week.  The  speci¬ 
mens  were  then  left  immersed  in  the  conventional 
lubricants  at  room  temperature  until  they  could  be 
run  in  the  Falex  Machine.  The  specimens  were  run 
at  a  constant  jaw  load  of  1000  pounds  or  approxi¬ 
mately  50,000  pel  in  three  series  of  conditions  ns  fol¬ 
lows: 

Series  I,  with  the  test  specimens  wet  with  the  con¬ 
ventional  lubricant. 

Series  II,  with  the  conventional  lubricant  removed 
as  completely  as  possible  with  clean  tissue  paper. 

Series  III,  with  the  conventional  lubricant  re¬ 
moved  by  several  washings  in  warm  (125  F)  dry  clean¬ 
ing  naphtha. 

The  criterion  for  lubricant  failure  was  an  increase 
of  10  inch-pounds  torque  above  the  initial  steady  state 
torque  at  1000  pounds  jaw  load.  Wear  life  was  the 
time  in  minutes  at  which  the  increase  in  torque  was 
observed.  Nine  control  tests  were  run  with  each  solid 
film  lubricant,  preparing  specimens  according  to  Pro¬ 
cedure  A,  Parts  1  and  2. 


r.WW.K  l. — Conventional  I.i'dhii-ast*  I'»kii 


I.VHIIICANT 


hpwipii'atiiin 

INVOLVED 


A.’.  grease 

rmso  grease 


MII.-G-I002IB 
M I  I.-G-327SA 


N. 

■I. 

111. 

11. 

12. 


-  :.  ■  :.i'  crease 
i’  .  .m .•■  *1  grease 
Hucii.e  .ubrieating  oil.  Crude  10 
Pro.,  -v.itive  luhricniine  oil,  general 

•  ii.';.ose 

I'mversal  gear  lubricant 
Preservative  lubricating  oil,  medium 
l.obrirMing  oil,  synthetic  base 
Presei  votive  oil,  hydraulic 
Hydraulic  fluid,  petroleum  base 
Hydraulic  fluid,  petroleum  base  (special) 


MIL-L-2I04H 

Mii.-i.-tmn 

MIL-L-2105H 

MIL-L-3150 

MIl.L-7S(mi» 

M!I<-0-tM>s:iA 

MlI.-ll-5flflflA 

MIL-IM3A0AA 


I.  The  conventional  lubricants  were  then  com¬ 
pletely  removed  from  the  panels  by  dipping  in  several 
changes  of  warm  (125  F)  dry  cleaning  nuphtha  con¬ 
forming  to  Fed.  Spec.  P-D-680  and  hung  at  room 
temperature  until  dry. 

5.  The  panels  were  then  exposed  in  a  20%  salt 
spray  cabinet  operated  at  a  temperature  of  05  F  and 
a  solution  collection  rate  of  1.0  to  1.4  ml.  per  hour. 
Failure  was  designated  as  the  number  of  hours  re¬ 
quired  for  the  three  rust  dots  to  appear  on  at  least 
two  of  the  three  test  panels. 

Three  control  panels  were  put  through  the  same 
procedure  with  the  exception  of  section  3. 


RESULTS  AMD  DISCUSSION 

Results  of  the  20%  salt  spray  test,  listed  in  Table 
2,  show  that,  with  solid  film  lubricant  A  coated  panels, 
five  of  the  conventional  lubricants  had  no  effect  on 
the  corrosion  protection,  while  7  had  varying  adverse 
eflects  on  the  corrosion  protection  afforded  by  the  solid 
film.  With  solid  film  lubricant  B,  which,  according 


TABLE  2. — Balt  Sprat  Protection 
Apporded  by  Solid  Film  Lubricants 
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to  control  panels,  produced  a  coating  with  less  cor¬ 
rosion  protection  ability,  six  of  the  conventional 
lubricants  had  nb  effect  on  the  corrosion  protection, 
three  increased  It  and  three  shortened  the  corrosion 
protection.  The  repeatibility  of  the  salt  fog  teat  has 
not  been  established.  Neither  has  the  standard  devia¬ 
tion.  The  general  concensus  is  that  the  results  are 
considered  equivalent  unless  they  deviate  more  than  ± 
20 'i .  Upon  this  basis,  the  above  conclusions  appear 
reasonable. 

The  effect  of  conventional  lubricants  on  the  wear 
life  of  the  solid  film  lubricant  coating  is  shown  In 
Table  3.  The  following  observations  appeor  valid : 


1.  When  resin-bonded  solid  him  lubricated  sur¬ 
faces  become  wet  with  any  conventional  lubricant  and 
the  lubricant  is  not  removed  (Series  I),  the  wear  life 
of  the  solid  film  coating  is  greatly  reduced.  In  the  one 
exception,  solid  film  lubricant  B  coated  specimens,  wet 
with  conventional  lubricant  No.  7,  the  extended  wear 
life  was  attributed  to  the  gear  oil  and  the  additives 
present. 

2.  When  resin-bonded  solid  Aim  lubricated  sur¬ 
faces  become  wet  with  conventional  lubricant  and  the 
lubricant  is  removed  as  completely  as  possible  with 
clean  tissue  paper  (Series  II)  the  wear  life  of  the 
solid  Aim  coating  was  uncertain.  In  the  case  of  solid 
film  lubricant  A,  the  wear  life  was  restored  to  near 
or  better  than  that  of  the  average  control.  With  solid 
film  lubricant  B,  the  wear  life  was  greatly  reduced, 
in  most  instances,  to  less  than  the  value  of  the  corre¬ 
sponding  Series  I  condition.  The  standard  deviation 
of  the  wear  test  is  about  ±  20  minutes. 

3.  When  resin-bonded  solid  Aim  lubricated  sur¬ 
faces  become  contaminated  with  a  conventional  lubri¬ 
cant  and  the  lubricant  is  removed  completely  with  sev¬ 
eral  washings  in  warm  (125F)  dry  cleaning  naphtha, 
the  wear  life  of  both  lubricant  A  and  lubricant  B  was 
restored  to  near  that  of  the  lubricant  before  con¬ 
tamination.  There  are  some  unexplainable  fluctuations 
in  the  wear  life  for  some  lubricants,  however,  so  only 
the  general  trend  cun  be  stated. 

There  was  one  exception  to  this  observation  In  the 
cuse  of  Solid  Film  Lubricant  A.  After  removing  the 


conventional  lubricant  No.  4,  a  polyglycol  grease,  the 
wear  life  was  greatly  reduced.  This  was  true  of  all 
three  tests  run. 

Contamination  with  conventional  lubricants  in 
general,  appears  detrimental  to  a  solid  Aim  lubricant 
(4).  The  degradation  depends  upon  the  grease  or  oil 
Involved  and  also  upon  the  formulation  of  the  dry  Aim 
lubricant.  The  cause  of  this  degradation  has  not  been 
fully  established.  It  may  be  due  to  a  softening  of  the 
resin  binder.  Crump  (4)  discusses  this  possibility  and 
slso  proposes  another  one.  He  suggests  that  the  oils 
penetrate  between  the  flbera  of  the  binder  and  when 
subjected  to  a  load  the  pressure  tears  the  Abers  apart 
and  loosens  them  from  the  metal.  Observations  In  this 
Laboratory  tend  to  support  this  latter  theory.  Either 
occurence  could  explain  the  observed  lowering  of  wear 
life. 


SUMMARY 

Conventional  lubricating  oils  and  greases  in  gen¬ 
eral,  have  a  deteriorating  eATect  upon  resin  bonded 
solid  Aim  lubricants.  This  adverse  effect  can  be  prac¬ 
tically  nulllfled  by  removal  of  the  contaminating  oil 
or  grease  by  washing  with  a  solvent.  Wiping  with  a 
cloth  helps  In  some  cases  but  is  generally  not  as  ef¬ 
fective  as  washing  with  naphtha. 
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